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(54) Universal optical fiber connectors and basic plugs thereof 



(57) An optical fiber connsdor (10) lor gerwral pur- 
pose applicatione and ils basic plug (20), wtiereh the 
optical fiber connector (10) have some common ele- 
ments for their connector functiorw to pemdll an instal- 
lation d en optical fiber Into one of the different type ot 
connectors e.g. SC,FL,ST) for eslabllehing their con- 
nection more easily and to facilitate tuning operation 
with a positior^ing Iwy maintaining the same direction 
between the eccentricity of the fiber core and Ihe key 
The baaic plug (20) has a ferrule (21 ), a spring element 
(25), and a cylindrical tube (22). The spring element (25) 



19 positioned between a ferrule (21} and a cylindrical 
lube (24), so thai it exerts forces on them in an exial 
direction. A rubber or elastomer forcing element may be 
used for axially biasing in place of Ihe spring element. 
The ferrule (21) is a common dimensional structure for 
securing an optical fiber (99) and has a shapa enabling 
ttte oonnecUon to arry one of various kinds of housing 
members (30). Thus, the basic plug (20) connects sep- 
arate optical fibers together through the housing mem- 
ber (30), whKh may also be an adapter housing mem- 
ber. 
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Description 

The presam invention relates to universal optical 
fiber connectors artd ihsir basic plugs, wherein the op- 
tical fiber connectors have some common elements for 
their connector-functions to permit an insinuation of op- 
tical fiber into one of the Afferent type connectors for 
establishing their connector to oonnector connection 
more easily and lo facilitate a tuning operation with po> 
sitlorting key maintaining the same direction between 
eceentricily ol the fiber core and the Key. 

For the sake of clarity, in general, the technical term 
'optical fiber connectors' means all of elements where 
each of them is terminated on an end portion of an op- 
tical fiber. Conceptually, the optical fiber connector may 
be ol any shape, such as a plug with a tip formed as a 
male member, an adapter with a Unformed as a female 
member, a combination thereof, or the Eke. 

Heretofore, an optical fiber connector having the 
configurartion In which aferru ie Is coupled to a plug tiame 
after fixing an optical fiber into the center o! the ferrule 
to establish aconnection between different optical fibers 
in opposite directions. 

A FC-<yp8 plug as an example of such conventional 
optical fiber connector is dapicted m Fig. 24. As shown 
in the figure, the FC-type plug comprises a ferrule 101 , 
a frame 102, and a tigfffenlng member 103, with an in- 
tegrated conflguratkm of coax^ly arranging ttiese ele- 
ments around a bare optical fiber 98 as the center there- 
of. Furthermore, there is 8 key ring 104 oriented along 
a direction of a displacement of the center of the bare 
optical fiber 99 fixed In the fernjie 101 . 

For coupling the plugs 1 00 together, it is necessary 
to provide an actepter 201 lor connecting plugs to its 
ends, respectively. The adapter 20 1 « comprised of a 
flange portion 202 and a cylindrical portion 203 in a one- 
piecs design. An outer peripheral surface of the cylin- 
drical portion 203 has a male screw thread 204 and a 
depressed portion 205. Also, a mallng slot 206 Is cocen- 
trically formed in tha center of the cyfindrical portion 203. 
In an inner skJe of the mating slc^ 206, a separate sleeve 
207 on wtiich the ferrule 101 of the plug 100 is fit and 
attached in a removable manner 

For coupling the plug 100 with the adapter 201, a 
positioning key 1 04a is engaged into the depreseed por- 
tion f205 in addition to fH the fernjIe 101 of the plug 100 
Imo the separate sleeve 207 of tne adapter 201 to adjust 
their positions so as to be In thair right places in a cir- 
cumferential direction. Then a female thread 105a ol a 
coupling nut 1 05 is screwed to a male screw thread 204. 
80 that the plug 100 is coupled to the adapter 201 tightly 
and thus it prevents them from becoming detached 

Up to the present, optical fiber connectors in the 
type of FC, SC, ST, and so on with various connection 
forms have been commercially used. In this case, the 
different typo optical fiber connectors are grouped to- 
gether so as to put them to proper use. Under certain 
circumstances sucti as the changing of a system con- 



figuration, the need for the mutual connection between 
the ditfsrsnt typed cptical fiber connectors comes about 
and thus a converting adapter is required, Therefore, 
there are several problems including that many different 

3 type converting adapters should be prepared so as to 
be used in the mutual connection and a quality of signal 
to be transmitted is decreased as an optical loss in op- 
tical transmission path ie Increased- 

Conventionally, furtherntore. is very difficult to ds- 

10 lach the key ring when it shoukl bs shifted in the right 
place to adjust eccemrieity of the fiber core after the 
completion of connector assembly. Depending on the 
connector type, moreover, the position of the key ring 
canrwt be re-a4°uetdd. 

There may be cases whare the optical fiber connec- 
tor is Dtted to an end portkxi of an optical fiber cable or 
an optical fiber code In Inslalting the necesea^ wiring in 
buDdir^g, mechanical system, or the like. In this case, 
optical fiber connectors in ttie type of FC, SC, ST, and 

20 60 on with various connection forms should be selected 
and combined to proper use depending on their appii- 
caiions. 

Under certain circumstances such as the changing 
of a system configuration, the need lor the mutual con- 

es nection tntwean the dlNerent typed optical Fbsr connec- 
tors comes about and thus a converting actepter is re- 
quired. Therelore. there are several problems mduding 
that many different type converting adapters ehould bo 
prepared so to be used in the mutual connection and 

30 a quality of signal lotje-transmittedie decreased as an 
optical loss In optical transmission path is increased. 

In general, an adapter to be provided as a coupling 
portion of the optical fiber connector has two end por- 
tions, one for fixing on a fixing member such as a panel 
and the other for receiving a plug to be fixed to an optical 
fiber cable or the Ilka. 

There may be cases where a ferrule's tip of the plug 
fixed through the adapter requires cleaning for prevent- 
ing a loss In the optical transmission path, however, 

40 there is a problem that it is very ^fioutt to dean the fer- 
rule's tip ol the plug in a state d being coupled with the 
adapter. 

To solve those problems, Japanese Patent Applica- 
tion Laying-open No. 12257(V1996 disck>ses a tighten- 
^ ^gmachanlBmotplugthatallowsremavalofanBdapter 
from Its fixing mernber. 

According to the above document, there is a prob- 
lem that the method is costly performed because it re- 
quires an intricate stnicture for laterally fixing a standard 
so type plug on a feeing member such as a panel in a special 
shape. 

Forus'mgthe oplicalfiber conneclor in installing the 
necessary wiring in building or mechanical system, as 
described above, the optical fiber connector should be 
S£ of having an excellent strength against bending stress. 

For various use environments, the 0{Kical fiber con- 
nector ^lould ba used with stability for the kmg term. 

Therefore, a first ot^ect of the present inventran is 



2 



PAGE3(U72'RCVDATM20(I511:30:08 AM [Eastern Standard Tinie]*SVR:USPTO{FXRF-^^^^ 



Feb. 28. 2005 10:36AM FITCH, EVEN, TABIN 



Ho. 8524 P. 31/72 



r. 



d EPOC 

to provid9 a basic plug to solve the above problems in 
the conventional relals^ an and to saslly establish con- 
nection with an optical fiber without depending on the 
type of coivteaor to cope With much more sophisticated 
devices. 

A second object of the present invention is to pro> 
vide a universal optical fiber connector lo solve (he 
above problems in the conventional related art and to 
easily establish connection with an optical fiber without 
depending on the type ol connector to oope With muon 
mere sophisticaled devices. 

A third object of the present Invenlion is to provide 
a (aek-housing to solve the above problems In the 'con- 
ventional related art and lo easily establish connection 
with an optical fiber witfKXJl depending on the type of 
connector to cope with much more sophlsiieaied devic- 
es. 

A fourth object of the present invention is to provide 
a universal optical fiber connector that enables the user 
to clean aferrule's head in spite ol being fixed on a panel 
cr the liios. 

A fifth object Of the present invention Is to provide 
a universal Optical fiber connector that enables its end 
portion connecting with an optical fiber or the Dke to gen- 
erate an excellent strength against bending stress. 

A sixth object of the present invenlion Is to provide 
a ferrule-holding member and a universal connector lo 
be nuanulaciured at low cost with the properties of ruet 
free and good environmental stability, 

In the first aspect of the prasem invention, a basic 
plug lor connecting separate optical fibers together 
through a housing member, comprises: 

a ferrule having at least one common dimensional 
structure for securing an optical fiber; 
a spring element being held SO as 10 exort lores 
agairtsi eald ferrule ki an axlai direction; and 
a cylindrical tut>a havrg a f jnction o( securing an 
optical fiber cable in Which said Optical fiber is em- 
bedded and a function of holding said apring ele- 
ment by sandwiching said spring elemem between 
eaid cylindrical tuba and said ferrule, wherein 
said basic plug has a shape that enables to engage 
said housing member arid to connect eaid optical 
liber to another optical fiber through said fiousing 
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said spring is held between said flange of said mat- 
ing portion and said cylindrical tube by engaging 
said engaging portion to said cylindrical tube in ad- 
dition to hold said engaging portion on a periphery 
s of said contffiuous cylinder portion. 

The engaging ponlon may be continuously formed 
on said long-sized cylinder portion and is provided as 
an engaging protrusion that protrudes outward and is 
le inwardly defomnable in a radius direction, and said en- 
gaging protrusion and said long-sized cylinder portion 
are able to insert in said cylindrical tube where an en- 
gaging hole in which said engaging protmsion Is able to 
engage. 

IS The insert-restricting portion tor restricting an 
amoum ol inserting said long-sized cylinder portion lo 
said cylindrical tube may be mounted on an outer pe- 
ripheral surface of said km^^ized cylinder portion. 
The Insen-restrictkig portion may be a protnision or 

SO short-sized cylindrical tube having an outside shape 
thereof which is a slightly larger than an Inner diameter 
of said cylindrical tube. 

In the second aspect of Ihe present invention a uru- 
versal optical fiber connector, comprises: 

a basic plug of the first aspect of the present inven- 
tion, and 

a housing member to be fitted on said basic plug. 

30 Here, the housing memtwr may incorporate a 
sleeve to be fitted on said ferrule, and also said housing 
member has an engaging portion on its tip portion on a 
side thereof opposite to a side ol said basic plug, where 
said engaging portion conforms lo various kinds of con- 

35 nector forms. 

The plug housing may comprise; a Key member for 
an alignmsni in a diagonal direction around an axis of 
said ferrule; and a plurality of engaging holes, and 

^ said cylindrical tube Of said basic plug has at least 
one elastic engaging piece, wherein 
said elastic engaging piece is able to engage in a 
predeterniined engaging hole selected from said 
plurality of said engaging holes at a time of inserting 

^ said cylindrical tube into said plug housing. 



Here, tt\e basic plug may further comprise an en- 
gaging msmbsr ttial includes: 

a nnating portion having a flange on at least a part 
of a periphery thereof, in which the rear end portion 
of said ferrule is fitted; 

a long-sized cylinder portion ooaxially arranged on 
said rear end portion of said feroile, on which said 
spring element is held; and 
an engaging portion to be engaged to said cylindri- 
cal tube formed on the rear end portion of said long- 
sized cylinder portion, wherein 



The plug housing may connect lo a plug that con- 
forms to various kinds of oonneotor fonns through an 
adapter that conforms to various kinds of connector 
forms lo allow an optical connectkm between an optical 
fiber fixed in said ferrule and an optical fiber fixed in a 
ferrule in said plug, 

The housing meml>er may b« an adapter housing 
having an engaging portiion on its tip portion on a side 
thereat opposite 10 a side of said basic plug, and 

said engagina portion is for engaging to another ba- 
sic plug tfiat oonforms to various kinds of connector 



so 



ss 



3 



PAGE31I/2'RCVDATM20(I511:30:()8 AM [Eastern Standard Time]'SVR:USPTO{FM^^ 



Feb. 28. 2005 10:37AM FITCH, EVEN, TABIN 



Ho. 8524 P. 



5 Epoe 

forms, wharQin 

al a lime of engaging another Ijaeie plug in said en- 
gaging portion ot said adapler housing, a ferrule of 
another basic plug is fitted into said eieeve to aiiow 
an optical connection between an optical fiber in 
said leraile and said optical fiber in said farrule ol 
said basio plug. 

The adapter hou&^ may comprise: a key member 
for an alignment in a diagor\ai dirdciion around an axis 
of ^id ferrule; and a plurality of engaging holes, and 

said cylindrical tube of said basic plug has at least 
one elastic engaging piece, wherein 
said elasitic engaging piece Is able to engage in a 
predetermned engaging hole selected from eald 
plurality of said engaging holes at a time of inserting 
said cylindrical tube into said adapter housing. 

On a side ol said tip portion of said adapter housing, 
there may be a key member for an alignmeol in a diag- 
onal direction around an axis of said ferrule of another 
basic plug; and a plucslliy of engaging holes, btkI 

a cylindrical tube of another basio plug has al least 
one elastic engaging piece, wherein 
said elastic engaging piece is able to engage in a 
predetermined engaging hole selected from said 
plurality of said engaging holes at a lime of inserting 
eaid cylindrical tube into said adapter housing. 

The adapter housing may be able to engage to a 
pluralHy of eaid basic plugs, and 

atip portion of said adapter housing has a plui:ality 
of engaging portion tobe engaged to another basic plug. 

The housing member may be a jack housing having 
an engaging partkm on its tip portion on a side thereof 
opposite to a side of said baste plug, and 

said engaging ponkjn is for ertgaging to a plug that 
conforms to various kinds of connector forms, 
where 

at a time o( engaging another basic plug ii said en- 
gaging portion of said jack housing, a fan-ule ol an- 
other basic plug is fitted into said sleeve to allow an 
optical connection between am optcal fiber in said 
ferrule and said optioal fiber in said ferrule of said 
bask: plug. 

The jack housing may comprise; a key member for 
an alignment in a diagonal direction around an axis of 
said ferrule; and a pluralily of engaging holes, and 

said cylindrical tube of said basic plug has at least 
one elastic engaging piece, wherein 
eaid elastic engaging piece is able to engage in a 
predetermined engaging hole selected from said 
pi urallty ot said engaging holes al a time of inserting 
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eaid cylindrical tube Into said jack housing. 

The plug may be a plug that conforms to an optical 
fiber connector in a type ot one selected from a group 
* of FC. SC, and ST 

in the third aspect of the present invention, a jack 
housing lora universal optical fiberconnecior tobe used 
tor nting to a bask; plug of the first aspect of the present 
irrventkjn to alkiw an connection between said basic 
<d plug and 9 plug that coirfonms to various kinds of con- 
nector loims, comprises: 

an sleeve Integrated therein to be fitted to said fer- 
njle; 

r$ an engaging portion formed on one skfe thereof to 
be engaged to said basic plug; and 
an engaging portion formed on the other akSe there- 
of 10 be engaged to said plug that conforms to var- 
k>U8 kinds of connector forms, wherein 

so a ferrule of said plug is fined in ^ sleeve when 
said plug is engaged to said engaging portion, al- 
lowing an optlcai connectksn between an optical lib- 
eral said ferrule and eaki optical fiber in said lermle 
o) said basic plug. 

es 

Here, jack housing may comprise: a key member 
for an alignment in a diagonal direction around an axis 
of said ferrule; and a plurality ol engaging holes, ar\d 

JO sakl cylindrical tube of eaid basic plug has ai leasi 
one elastc engaging piece, wherein 
eaU elastic engaging piece is able to engage in a 
predetermined engaging hole selected from sakl 
plurality of said engaging holes at atime of inserting 

3S said cyiindrcal tutie into said jack housing. 

The pkig may be a plug that conforms to an optical 
fiber connector in a type of ore setecTSd from a group 
Of FQ, SC, and ST 
40 Tf)« housing rr^ember may have one end portion 
provided as a plug housing that conforms lo various 
kinds o( connector forms, wheroin 

a flange portion is Formed on at least one part of 
an outer peripheFal portion of said pkjg housing, for fix- 
ing said plug housirvg cn a ffadng member. 

The plug housing may comprise: a key member for 
ST alignment in a diagonal direction around an axis of 
said ferrule; and a plurality ot engagiig holes, and 

so said cylindrical tube of said basic plug has at least 
one elastic engaging piece, wherein 
said elastic engaging piece is able to engage in a 
predetermined engaging hole selected from said 
plurality of said ertgaging holes at a time of inserting 

ss said cylindrical tube into said plug housing. 

The plug housing may connect >o a plug thait con- 
forms to various kinds of connector forms through an 
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adapter that contorms to various Kinds of connector 
forme to allow an optical conneclion bstween an optical 
fiber fixed in said ferruls ar>d an optical fiber fixed in a 
ferrule in said plug, 

The flange portion of said plu9 housins may have a 
hole for tIghterUng with a thread rr^ember 

In the fourth aspect of the present invention, a uni- 
versal optical Woet oonnscior, comprises: 

a baaic plUQ according to the first aspect, 
an en^gfng ring for connecting an optical code ten- 
sile strength body 10 an OUtor peripheral portion of 
said basic plug: a plug housing for covering saidfer- 
rule and said basic plug; a hood having a securing 
hole lor securing an optical code, where said hood 
fits on an outer peripheral portion ol said plug hous- 
ing and covers a connected portion of eaid optical 
code tensile strength body, said Optical fiber con- 
nector funhsr comprising: 

a reinforcing pipe having one end portion to 
be fitted on an oinside of said plug housing and Ihe 
other end portion surrounding said engaging ring. 

Here, the reinforcing pipe may be placed on an in- 
ner peripheral portion of said hood. 

In the fifth sspaci ol the present invention, a univer- 
sal optical fiber connector, comprises; 

a lerriils having at least one comnuxi dimensional 
etnicture for securing an opilcal fiber, 
a forcing eleinent made of rubber or elastomer, be- 
ing held so as to exert force against said femile in 
an axial direction; and 

a securing member for securing said forcing mem- 
ber for sandwiching said forcing element between 
said securing member and said ferrule; and 
8 connecting member lor incorporating said secur- 
ing nwnber and for connecting lo a plug or adapter 
ol various kinds ol connector forms. 

Here, Ihe connecting member may be a plug hous- 
ing which is able to connect to an adapter that conforms 
to various kinds of oonnector forms. 

The connecting member may be an ad^ter hous- 
ing whicti Is able to connect lo an adapter Ifial conlotms 
to various kinds of connector fomftt, 

In the sbcth aspect of the present invention, a ferrule 
hoidii^ member comprises: 

a fenule having at least one comnwn dimensional 
structure for securing an optical fiber, 
a forcing element made Of rubber or elastomer, be- 
ing held so as to exert force against said ferrule in 
an axial directbn; and 

a securing nr>ember for secunng said forcing mem- 
ber for eandwk:hvig said forcing elennenl between 
said securing mamber and said ferrule. 



Here, securing member may be a cylindrical tube 
having a function of securing an optical fiber cable in 
which said optical filler is integrated 

The forcing member may be shaped so as to hokl 
S a plurality of ferrules in parallel. 

With the above and cither objacis in view that will 
better appear, the nature of the Invention will be more 
cleariy understood by following detailed description, the 
appended claims and several views illustrated n the ac- 
ts companying drawings. 

In the drawings: 

Fig. 1 is a perspeotlve view of a universal optical 
fiber connector as a first embodiment of Ihe present 
ie invention; 

Fig. 2 is a cross sectional view of me universal op- 
tical fiber connector as the tiral embodiment ol the 
present invention; 

Fig. 3 is a cross eeciionat view of a hood used in 
S6 the universal optical fiber connector In accordance 
with the present invention; 
Fig. 4 Is a perspective view of a universal opticctt 
fiber connector as a second embodintent of the 
present irrvenlion; 

Fig. 5 is a perspectiva view of a universal optical 
fiber oonnector as a third embodiment of the 
present invention; 

Fig. 6 is a perspective view that illustrates a system 
configuration of optical fiber connector in acoord- 
3C ancfl with the present invention; 

Fig, 7 Is a perspective view of a universal optical 
fiber connector as a fourth embodiment of Ihe 
prsserrt invention; 

Fig. 8 is a cross sectional view of a main pan of the 
3s universe optical fiber connector as the fourth em- 
bodimenl of the present inventkm; 
Rg. 9 is a perspective view of a universal optical 
fiber connector as a filth embodiment of the present 
invention; 

40 F^ 10 is a perspective view of a universal optical 
fiber oonnecior as another example ol Ihe fifth am- 
bodlrtwnl of the present invention: 
Pig. 11 is a perspective view of a universal optical 
fiber oonnodor as a sixth embodiment of Ihe 

45 present irwention; 

Fig. 12 is a perspective view of a unrrersal optical 
fiber connector as a seventh embodiment of the 
present invention; 

Rg. 1 3 is a cross sectional view of the universal op- 
so Ileal fiber connector as a seventh embodiment of 
the present inversion; 

Rg. U is a perspective view of a universal optical 
fa>er connector as another example of the seventh 
embodiment of the present nvention; 
^ Fig. iS is a perspective view of a universal opt'cal 
fiber connector as still another example of the sev- 
enth embodiment of the present invention; 
Fig. 16 is a perspective view of a universal optical 
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fiber conneaor as an eighth ombodimenl ol lha 
present Invention: 

Fig. 17 is a Cross sectional view of the universal op* 
Ucal fiber connector as an eighth embodiment ot the 
present invention; 

Pig. 16 is a psrspsctrve view thai iilt^trates an ex- 
ample using the optical fiber connector o( the eighth 
embodiment of ttte present invention; 
Fig. 19 is a cross seclional view of a universal op- 
lioal fiber connector as a ninth embodiment of the 
present invention; 

Fig. 20 is a perspective view of a universal optical 
fiber connector as a tenth embodiment of the 
present invention; 

Pig. 21 is a cross sectional view of the universal op- 
tical fiber oormecior as a tenth embodlmeni of the 
present invention; 

Fig. 22 is a perspective view ol a unrvsrsal optical 
Ht^t connector as an eleventh embodiment of the 
present Invention'. 

Fig. 23 is a cross sectional view of the universal op- 
tical fiber connector as the eleventh enibodiment of 
the present invention; and 
Fig. 24 is a perspective view of a conventional op^ 
Ileal fiber connector. 

Heterrins now to drawings, we will describe the em- 
bodiments of the present invention by way of example. 

(Embodiment 1) 

Fig. 1 is an exploded perspective view of a universal 
cptical fiber connector as one ol the embodiments ol the 
present invsntion Fig. 2 is a cross sectional plan view of 
the op0csl fiber connector shown In Fig. 1 , wTiere a plu g 
housing and a basis plug are depicted as separated 
cross sectioTK. respectively 

In Figs. 1 and 2, the universal opiicaHiber connector 
10 is in the type of FC and is oompnsad of a basic plug 
20 in which an optical fiber cable 1 is being fitted and a 
FC plug housing 30 (or accommodating the basic plug 
20. 

"Hie FC plug housing 20 comprises a thread-fasten- 
ing member 32 fitted to a mating member 31 for receiv- 
ing the basic plug 20 in a manner as described below 
In addition, a Icey ring 33 (Fig. 1) is fixed on an outer 
peripheral surface the noting member 31 by an ap- 
prcprlaia means anS is provided as an index key thai 
has the function of adjusting direction of core eccentric- 
ity, The structure o( fixing the key ring 33 on the mating 
member 31 is. for example a well-known conventional 
structure as shown in Fig. 24, 

The other end of the maling member 31 . which is 
on the side of receiving the basic plug 20, is formed as 
an insert end portion 94 In which a ferrule can be insert- 
ed. Furthermore, engaging slots 35 are formed in a ps- 
ripheral surface of Ihe insen end portion 34 at estab- 
lished inten/als. In this embodiment, there are four en- 



gaging slois 35 aPowing 90 degrees spacing, 

The basic plug 20 comprises: a ferrule 2t in which 
tfte optnai fiber 1 is being fixed; a tubular member 22 
(bced on the rear end portion of the ferrule 21, having 

s brim portions 22A and recess portions 22B (i e. , the brim 
portion 22A Is an uppsrmosl edge ol the recess portion 
22B); and a cylindrical tubs 24 which ia flttod on the tu- 
bular member 22 and is able io slide tffereon in the axial 
direction. Thus the basic plug 20 holds and fixes a ter- 

10 mjnal 1 A (Fig. 2) d the optical fiber cable 1 in the rear 
end of the cylindrical tube 24 by oovaring the rear end 
Of the cylindrical tube 24 wtth a tensiie-etrength member 
210 (Fig. 2), followed by bouftding them together or 
cramping a tubular member 215 on the covered porticn. 

IS It is noted that the ferrulB 21 has at least ons common 
dimensloral stmctuns for adapting to various kinds of 
connectors. 

There is a spring coll 25 between the brim portion 
22A of the tubular member 22 and the cylhdrical tube 

so 24 to forcefully keep them separated by Its spring ten- 
skxi. That ie, the tubular member 22 and the ferrule 21 
is constructed as a spring-floating etructure in whk:h 
they are spring -loaded tovyard a front end of the fenule 
21 with respect to the cylindrical tube 24. 

ss To be more speciRc in the preeent ombodimant, a 
cylindrical portion 22B is ritegrally formed on the rear 
end portion of th« brim poitnn 22A of the tubular mem- 
ber 22 and extended along the lengthwise direction ol 
the cylindrical lutie 24. An outer peripheral suriece of 

30 the rear end portion of the cylindrical portion 22B has 
protrusnns 22C which arc formed so as to be flexibly 
distorted inwardly along the diamatar of the cylindrical 
portion 22B. In the front end portion of the cylindrical 
tube 24, they are fomied eqi^re openings 213 into 

S5 which the respective protruskxis 22C are Inserted with 
a space enough to slide along the length width directnn 
of the cylindrical tube 24. If the tubular member 22 
moves foiward with respect to the e/findrloal tube 24, 
its movement is reslricled by contacting the protrusion 

•w 22C with a front side of the square opening 213. 

In a state of being free, the contact between the pro- 
trusion 22C and the front side of tf^e square opening 21 3 
is maintahed by pvshing the tubular member 22 fonward 
by an extending force of the spring coil S5. tf the tubular 

•45 rnember 22 is (orcgfully pushed backward again^ ttie 
sxtending force of the spring coil 25, the protrusion 22C 
can be slide along its axial direction in the opening 213 
to shift the both position of ihs ferrule 21 with respect to 
the cylindrical tube 24, 

so In the present configuratnn, the movement of the 
ferrule 21 against the extending force of the spring coil 
25 IB limited by contacting the protnision 22C with the 
rear side of the square opening 213. Alternatively, the 
restriction of an, amount of the mowemeni may be per- 

ss formed by forming an additional member around the cy- 
lindrical portion 22B lor restricl'mg Ihe inovemani and 
contacting ttie additional member with the opening's 
side portion ol the cylindrical lube 24. The addatonal 
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member lor reelrictingthe rftovemonlmay ba, for exam- 
ple, sdecled from a protrusion formed arourxJ an pe- 
ripheral surface of the cylifKlrical portion 228, a shon 
cylinder lormed between the long cylindrical portion 22B 
and th6 spring ooil 25, and eo on. 

A ^ring-loaded engagemeni place 27 Is integrBlly 
iomed on the other end (i.e.. the rear and) portion of 
Vie cylindrical tube 24 and comprises a tongued strip 
27A provided by fomilng a U-shaped slit 26 in the pe- 
ripheral surface of the cylindrical tube 24 and an en- 
gagement protrusion 27B formed and extended on a 
free end Of the tongued strip 27A Therefore, the ongage- 
mani protrusion 27B on that free and can be displaced 
in ihs outward or Inward direction by an effect of elastic 
defomttation of the tongued strip 27A. In this embodi- 
ment, there are two longued strips 27A with a space of 
1 60 degrees in circumferential direclion of the cylindrical 
tube 24. 

The engagement protrusion 27B is In the wedge* 
shape where the thickness thereof is gradually in- 
creased toward an opposite end thereof, resulting In a 
sulKtantial protrusion through the peripheral surface of 
the cylindrical tube 24. If the basic plug 20 is gradually 
inserted into the plug housing 30 through the insert end 
portion 34, «>B engagement protrusion 27B contacts 
With an Inner edge of the riseit end portion 34 and is 
gradually pushed into the cylindricai tube 24 at the time 
of passing (he engagerrtent protrusion 27B through the 
Insert end portion 94. Then the engagement protrusion 
27B is engaged into the engaging slot 3S by recovering 
its original stale by the elasticity of the longue piece 27 A 
Y»hen the engagement protrusion 27B faoes one ol the 
engaging slot 35. In this elate, the basic plug 20 's cou- 
pled to the FC plug housing 30. 

In addition, a rectangular protruded region 211 Is 
formed an outer peripheral surface of die cylindrical tu- 
bular 24, with 90 degrees deviation from the engage- 
ment protrusion 27B along the drcumf erentlal direction 
of the cyfindrical tube 24, »*iile a groove 214 to be 
matched with that protruded region 2li is formed in an 
inner surface of the FC plug housing 30. As shown in 
the figure, there is a gradual decease in thicloiese of a 
Ironi end portion (i.e., formed as a tapered portion) of 
the protruded region 211 10 srrtooth the path to engage 
with the groove 214. Thus, Inserting the basic plug 20 
into the FC : 'ug housing 30 leads to rcare the groove 
St 4 end the protruded region 211 together, resulting in 
reslridions on the relative turns of the basic plug 20 and 
the FC plug housing 30 in the directions ol their circum- 
ferences, respectively. 

For the step of inserting the basic plug 20 into the 
insert end portion 34 ot the FC plug tiousing 30, each 
structural element IS designed to predetermined dintien- 
siv\s so that the brim portion 22A comes into contact 
with a flange 31A (Fig, 2) in an invrard direction ot the 
mating member 31 prior lo engage Ihe engagement pro- 
trusion 27B Into Ihe engaging slot 35. Thus the spring 
coil 25 is being compressed when the engagement pro- 



trusion 27B in engaged in any engaging slot 35. If the 
maiiig member 31 and the cylindrical tube 24 are cou- 
pled together by engaging the en^gement protmsion 
27B mto the engaging slot 35, an extending force of the 

s spring coil 25 pushes the ferrule 21 against the flange 
31 A, and subsequemiy the ferrule 21 is fixed into the 
flange 31 A and then housed therein, Namely, the FC 
plug housing and the basic plug 20 are in a state of es- 
. tabiished assembly. 

10 Porcanceling the assembly Blatfl, (he engaging pro- 
tmsicn 27B Is torcafuDy pushed down against an elastic 
force of the tongi^ strip 27A that tends to push it up to 
release the engagement between the engagement pro- 
trusion 27B and the engaging sbt 35. resulting that the 

IS cylindrical lube 24 is removed quickly from the mating 
member 31 by an extending force of Ihe spring corl 25, 
resulting in a release from the assembly state. 

The process Of ad]u&t1r^g the center of the key ring 
33 and the direction ol eccentricity of tho fiber core so 
that they are in proper relative position can be attained 
by positioning the engagement protnosion 276 relative 
to the mating member 31 in a circumferential direclion. 
More specifically, (or the alignment to lead Ihem in the 
right place, a plurality of grooves 22D are formed In an 

IB outer peripheral surface ol the brim portion 22A and also 
a plurality of keys 31 B (Fig. 2) to be fit into their respec- 
tive grooves 220 are protruded from an inner surface ot 
the mating member 31, configuring s&^alied directional 
coupling key elamenis. Therefore, the best relative po- 

se sKionot the key ring 33 and the direction ol core eccen- 
tricity can be adjusted by shif tng a phase of Fitting the 
key 31 B into the groove 2^ by turning them relatively 
in a circumlerenilal direction. 

The cylindrical tube 24 may be Integrally formed by 

9S an injection molding press. Fortius process, it is prefer- 
able 10 use polyetherimide, glass-fiber reinforced plastic 
thetBol. polybutyl terephthalate, or glass-fiber reh- 
forced plastic thereof as a material in terms ot its 
strength. 

■*c As described above, the universal optical fiber con- 
nector 10 shown in Fig. i is able to conslrud a FC-type 
Optical fiber connector assembly designed to connect 
cfireetly lo the corresponding FC-typO Optical fiber con- 
nector assembly by ntting and holding the bask: plug 20 

4S h the FC plug housing 30. As a matter of tact, the rear 
end of the assembled universal optical fibor connector 
1 0 may be covered With a hood C as shown In Fig. Sfor 
protecting the connection from external forces including 
bending stress and twisting stress of the optical fiber ca- 

so bis. 

(Embodimenl 2) 

Fig. 4 shows a cross sectional view ol an optical 
« fiber connector 10* in the type of SC, wtwre the basic 
plug 20 is the same one as that of shown in Figs. 1 and 
2. comprising a SC plug housing 40 for connecting the 
basic plug 20 to the SC-typa opt»al fiber connector dif- 
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ferem Uom the typo FC. 

The SC plug housing 40 has a mating member 41 
with the same cxtntiguration as thai of (he mating mem- 
ber 31 shown in Fig. 2, N^r a femjle-insen end 42 of 
the mating menr^ber 41, there a plurality of engaging 
slots 43 spaced every 90 degrees along a cirrtimferen- 
tial direction of that end 42. On an outer peripheial por- 
tion of the malir^ member 41 , a push and pull lightening 
member 44 for the FC-iype optical fiber connector is in- 
stalled. The push and pull tightening member 44 has 
windows 45 at their respective positions facing to en- 
gaging slots 43, respectively. Therefore, it is possible to 
release the engagement between the engagement pro- 
trusions 27B and ths engaging slots 43 through the win- 
dows 45. In the figure, furthermore, the reference nu- 
meral 41 A indicates a flange In an inward direction cor- 
responding to the flange 91 A in an inward direction, and 
alsoihe reference numeral 41 B Indicates a key corre- 
sponding to the key 31 B. 

Using the SC plug housing 40 instead of the FC plug 
housing 30, consequently, the SC-type optical liber con- 
nector lO" cart be constructed by simply Inserting the 
basic plug 20 rtio the 6C plug housing 40. 

(Embodiment 3) 

Referring now to Pig. 5, there is shown a ST plug 
housing 50 In addition (o the basic plug 20 having the 
earns configuration as those of shown in Figs 2 and 4, 
combining the ST plug housing with the basic plug 20 
to provide an optical fiber connector 1 0* In the type of ST 

The ST plug housing 50 has a mating member 51 
which is constructed as the same structure as that of the 
mating member 31 in Fig, 2. In the proximity of a lerrule- 
Irtseitir^ portion 52 of the mating member 5 1 , engaging 
slots 53 are lormed with a 90 degress spacing in a cir- 
cumferential dlrectkin of the noting memt>er 51 . A bay- 
onet fastening member 54 for the ST typo optical fiber 
connector is fitted on an outer peripheral surface of the 
maiing member 51 . The tiayonel fastening member 54 
is sUdeably supported on the mating memtser 5'' and 
pressed rightward in Fig. 5 by a spring 55 an^ged be- 
tween the tiayonct fastening member 54 and the mating 
member 51 . 

Using the ST plug 50 instead of tho FC plug housing 
30 in this way, the ST typ j optical fiber connector 10* 
can be constructed only by fitting the basic plug 20 into 
the ST plug housing 50. 

Using the SC plug housing 40 or the ST plug hous- 
ing, just as in the case o1 the FC plug housing 30, the 
basic plug 20 may bo easily fitted in place or detached 
virith a single motkm. 

As can be seen from the above description, and al- 
so as descrbed in Fig, 6, any desired optical fiber con- 
nector of the type of FC, SC, or ST can be easily assem- 
t>ted or easily replaced with the other typo opticat fiber 
connector by any combination of the tiasic plug 20 with 
one selected from the FC plug housing 30, the SC plug 



housfrig 40, and the ST plug houstng 60 if these com- 
ponents ere prepared in advance. As a consequence, a 
universal ciptical fiber connector is capable ol coupling 
to another optical fiber connector of any type. 

s Simultaneously, it 18 easy to find an appropriate po- 
sition of the key ring by adjusting its position in the di- 
rectkm of eccentricity of the fiber core, Forthle purpose, 
grooves are formed on both ends of the adapter to en- 
gage ths positioning keys of both optical fiber connec- 

) 0 tors, respectively, eo that the adjusted optical fiber oon- 
nectors can be arranged face to face in a straight line at 
the time of lining them up by the engagement resulting 
n a stable connection batwaen them without causing 
their substantiaJ axial davialions b^waen the fiber cores 

ii i\ oppostta dirsctions. 

In this embo<fiment, by the way, the connecikyi be- 
tween one single filler and the Other single fiber (i.e., 
between single terniles) Is descrtoed but not limited lo 
such connection. It is also possijle lo apply to othercon- 

?o nector forms with the same effects, such as a multiple 
optcal fit>er connector assembly In whk:h a plurality ot 
Single optical fiber oonnootors are connected face lo 
face as a single unit. 

tn this embodimsnt, furthermore, the description 

2s has been made on the cases of applying on the optical 
fiber connector in ths type of FC, SC, ST, or the like but 
not timitBd to. Without rely on atready'«xisting optical 
fiber eonnectore, it Is also poselble to use a adapter 
housing newty prepared for the basic plug of the present 

30 embodiment, resulting that the connection between Ihe 
optical fiber cables cari be easily perlomiad without re- 
straint Herelnatter, therelone, we will describe other em- 
bodinwnte ol the present invention without depending 
on already-existing opUcal fiber carmsctors. 

3S 

(Emtxxiiment 4) 

F^. 7 is a schenutic perspective view showing an 
optical fiber connector as one ot the embodiments of the 
^0 present invention and Fig. 8 is a longiludir»t cross sec- 
tion ol a main pa/t of the optical fiber connector shown 
in Fig. 7. 

The present embodiment is designed to directly 
connect the basic plug 20 to the adapter housing without 

^ using any plug housing. In this embodiment, the basic 
plug 20 is the same one as that ot Fig, 2. As shown in 
Figs. 7 and B, the adapter GO is responsible for holding 
the coaxially-opposed basic plugs 20 on both skjes 
thereof to connect of^ical fibers i in these plugs 20, For 

so that purpose, tho adapter housing 60 comprises a pair 
of mating members 61 being cortslructed as the same 
structure as that ol the mating membsr 31 shown in Fig. 
2 and a sleeve 65 such as a sepatats sleeve on which 
a temjie 21 can be fixed is embedded in tho center por- 

S5 tion between the mating members 61. 

One end of the mating member 61 facing to the ba- 
sic plug 20, there is a ferrule-inserting portion 62 where 
four engaging ebts 63 are viriih a 90 degrees spacing in 
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ilscircumfefential difoction, On the othersicJe of the mat- 
ing member 61, there are a flange 61 A and a key 61 B 
which correspond to the flange 31 A in an invuard direc- 
tion and the Key 31 B, respectively, \r\ Fig. 2. As shown 
in the figure, a casing 64 coaxially holds the opposed 
maling members 61, and also it coaxially holds Ihe 
Sleeve 65 between the mating members 61. 

Therefore, an optical connection between the bare 
optical fiber 99 can be completed by Ineertlng the basic 
plugs 20 that hold the Optical fiber cables 1 into their 
respective maling members 61 of adapter housing 60 
to engage the engagement protrusion 27B and the en- 
gage slot 63 and to Tit a tip of the ferrule 21 irdo the 
sleeve 65 in the right place. 

Aooording to the present embodiment, a configura- 
tion of the connection is more simple ihan those of using 
optical fiber connectors in the types ol FC, SC, ST, and 
so on, so that the number ol elements to be required 
can be reduced and its manufaclurrig cost can be also 
reduced. 

Ueing the basic plug 20, therefore, it is possible to 
cope with a vvide varieiy of available optical fiber con- 
nectors or the lilce tjy using members appropriate for Ihe 
availabiB members including FC plug housing 30, SC 
plug housing 40, and ST plug housing arfd to make a 
sinnple connector structure by reducing the number of 
structural elemome. 

(Embodimanl 5) 

In the above embodiment shown In Figs. 7 and B, 
the opUcal conneclkxi lietween two single optical fibers 
Is deecaibed in detail. However, the optical connection 
ueing the basic plug 20 is not Irnrted to euch arrange- 
ment. As a matter of course, the present invenlnn may 
be applied on a multiple optical connection amoog a plu- 
rality of conneclors in which they are oppoehely coupled 
together to obtain the same effects. 

Fig. 9 Is a perspective view showing a duplex optical 
fiber connector tor connecting four optical fiber cables 
at Ihe same time to make two pairs of connecled optical 
fibers. As shown in the figure, a duplex adapter housing 
70 comprises two pairs Of mating members 71 , so that 
two maling members 71 are arranged on One side ol Ihe 
duplex adapter housing 70. Thus the basic plugs 20 can 
be fixed Into the nvating members 71 f<* > both ends of 
the duplex adapter housing 70, resulliny in two pairs of 
connsded optical Tiber cabiss through Ihs respacllve 
pairs ol the maling members 71. In addition, Fig. 10 is 
a perspective view showing an octuplex optical fiber 
connector for connecting sixteen optical fiber cables at 
the same time to make eight pairs of connected optical 
fibers. As shown in the figure, a octuplex adapter hous- 
ing 60 comprises eight pairs of mating members 71 , so 
thai eight maling members Si are anangeo on one side 
of Ihe octuplex adapter housing 90. Thus the basic plugs 
20 can be flx«j Into the mating members 61 from both 
ends <A the octuplex adapter housing 60, resulting in ' 



eight pairs of connected optical fiber cables through the 
respective pairs of the mating members B1. Conse- 
quently, a connsdion structure can l>e simplified by us- 
ing the base plug 20, allowing roductkxi in the nunfter 
S of elements and the assembly at k>w Cost. 

(Embodio^ente) 

Furthermore, Fig. 11 Is a perspective vfew showing 

to another embodiment of the present invention. As shown 
In the figure, a adapter housing 90 comprises two sep- 
arate members, namely amaie type adapter housing 91 
for basic plugs and a female type adapter housing 92 
for baSK plugs to be mated together in a ramavat>ls 
rranner, in which each member has eight mating mem- 
bers 93 for receiving the basic plugs 20. According to 
the prsssnt embodiment, tor example, the male type 
adapter housing 91 may be fixed on a panel, so that 
eight optical fitier cables arranged in tiie female type 

so adapter housing may be simultaneously connected to 
eight optical fiber cables arranged in the male type 
adapter housing 91 with plug-in ease of use. 

tWhile tfi8 optical fiber connectors have been de- 
scribed in Embodiments 1 -6 with refererve to drawings, 
such descriptions are for illuslrative purposes only, and 
it is to be understood that changes and variations may 
be made without departing from the spirit or scope of 
the attached claims. 

According to Embodiments 1-6 of the present in- 

^ ventkm, as descrbed at>ove, the form of optical fiber 
connector can be easily changed by a simple operation . 
Therefore, it is possilsle to connect any optical fibers by 
changing a plug housing while maintaining the basic 
plug as is, resulting in high utinty in the optical cormec- 

3f tions. In addition, it is less expensive than using a con- 
vening adapter, and also there are no drawbacks such 
as a transmission loss. Funhermore, It Is possible to op- 
timumly adjust the position of the Key ring, so that the 
optical fiber connector can be much more sophisticated. 

Furthennore, the basic plug of the present Invention 
can bs used as is. In this case, therefore, the connection 
structure can be simplified by using an adapter, so that 
the number of elements to be required can be reduced 
end its manufatiuring cost can be also reduced. 

(EmbodirTKni 7) 

Fig. 12 is an axpkxted perspective view of a urnver- 
sal optical fiber cortnector as one ot the embodiments 
SC of the present invention, while Fig. 1 3 is a cross-sectkin- 
al view of Fig. 12. 

A universal optical fiber connector 300 shown in 
Figs. 12 and 13 is in the type of FC. The optical fiber 
connector 300 comprises a basic plug 20 and a FC jack 
ss housing 2X for hold^a the basic plug 20 as the same 
construdion shown in Fig. 1. 

The Jack housing 230 comprises a cylindrical- 
shaped casing 23i , a mating member 232 which Is co- 
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axially fixed in one end portion cH xho casing 231 , and 
«leeve 233 such as a separate Sleeve for fitting to a fer- 
rule 21, which ie ooaxlaily fixed in the other end ponion 
ol the casing 231 . Thus, the jack housing 230 is respon- 
sble for fiuing a basic plug 20 into a ferrule-inserting 
portion 234 and fitting a FC plug into a opposite end por- 
tion to make an oplicai connection by coaxially holding 
a bare fiber 99 of the basic plug 20 and an optical fiber 
of the FC plug in an (^posits mannsr. 

Furthermore, there are four engaging slots 235 
lormed in proodmity to the terruie-lnserting porlnn 234 
ol the nnating member 232 and spaced every 90 degrees 
akxig acircumterentisi directnn thereof. In addition, an 
inner surface ol an engaging slot region of the ferrule- 
inserting portion has grooves 239 in whch proinjEions 
21 1 ot the basic plug 20 are engaged. If ttie basic plug 
20 is inserted into the FC jack housing 230, prolruskins 
21 1 are fitted in tfie grooves 239 (Fig. 3} to Irnit the rel- 
ative rotation between the basic plug 20 and the FC jack 
housing 230 in actrcumfersntia] diriactk>n. 

On (he other end of the casing 231, a FC plug in- 
serting port kxi 236 is formed to engage the conventional 
FC plug 1 00 as shown in Fig. 24. The FC plug inserting 
poitkjn 236 has e nnaie thread portion 237 on its outer 
peripheral surface and is ef^ed so as to be able to re- 
ceive the FC plug. Therefore, if the FC plug 1 00 is in- 
serted nto the FC plug inserting portion 236, the ma\Q 
thread portion 237 formed on the outer pisiiphBral sur- 
face of the casing 231 and the lemale thread forrned In 
an inner periphei^ surface of the a lightening member 
103 ot the FC plug are lightened together, following by 
inserting a tip of the ferrule 101 of the FC plug too Into 
the sleeve 233 and contacting it to the f en-ule 21 of the 
basic plug 20 to make an optical connection between 
the optical fibers. 

For fixing the casing 231 on a fixing member eueh 
as a panel, a flange portion 238 is provided on an outer 
peripheral surface of the casing 231 at a region near the 
center of the casing 231 in its axial direction. 

According to the present embodiment, il is possible 
to conned the basic plug 20 on one side of the jack 
housing 230 and to connect the FC-typed plug on the 
other skte thereof. Thus, the optical connection can be 
performed without preparing any one of the various con- 
ventional actepters. In addhion, for example, If jack hous- 
ings (hat supponthe conventional plugs in the types i 
FC, sc, ST, and so on, respectively, there is no need t^ 
prepare various kind of conversion adaptors, realizing 
the connection structures with varous optical Hbsr con- 
nectors. Therefore, the number of the structural ele- 
ments and the manufacturing costs can be reduced. 

As shown in Fig 14. for example, a plug-coupling 
member 241 nf\ay be provided to conned the SC plug 
to the plug-lnsorlrg side «f the jack housing 240. As 
shown in Fig. 15, furthennore, a ST coupling member 
251 may ae provided to the plug-inserting side of the 
jack housing 2SQ for conneeiing the ST piug. in this em- 
bodiment, by ihe way, each of these jack housings 240 



and 250 has the same structure as those of eham in 
Figs. 12and13on Its side of eonnectlngihsbaeio plugs. 
In the present embodiment, in adcttion. FC, SC, and ST 
type plugs are examplifisd but not limited to. il Is also 
s possible to adapt to another type such as MU lype op- 
tica] fiber connector. 

In all of the embodiments, it is needless to say that 
the flange portion is provided on the Jack housing but 
not limited to. The jack housing without any flange por- 
10 lion may by constructed. 

In the present embodiment, the optical oonneetnn 
descnbed above using any optical fiber oonnector Is In 
the type of connecting two single optical fibers or single 
ferrules. However, H is not Gmited to. The present em- 
is bodimeni may be applied on a mullipie connector as- 
sembly in which a plurality of single connectore are pro- 
vided as a eet of oppositely ooupled single connectors, 
resulting in the same effects as that of Ihe connection 
between two single optical fibers. 
^ According to Embodiment 7 ot the present inven- 
tion, as described above, varloua connectnn structures 
can be obtained very easily as the Optical fiber connec- 
tor comprising an adapter lias one em} for directly con- 
necting a common basic plug and the other end for con- 
necUng various connector types of plug In addition, the 
present embodiment has the effect o( enabling achange 
^ types of varkius optical fiber connectors by a very sim- 
ple configuration. For example, a combination ot differ- 
ent typed optical fiber connectors can be included in Ihe 
90 optical connectkM) assembly thai enables a conrtectlon 
between any optical fibers by just replacing the Jack 
housings virhlle rernalnlng the basic plug as it ie, so that 
it is lass expensive as compared with the case of using 
a converting adapter, and also it does not cause any 
^ drawtjacks such as a transmlsskin k)ss. 

Using the Optk;al fiber oonnector of the present In- 
vention, furthermore, die bask: plug ot Ihe prsssni ki- 
vention can be ueed just as K Is. In this case, therefore, 
the connection stn^oture oan be applied on vartoue con- 
^ ventional plugs, so that there is no need to replace Ihe 
Stnictural elements and its manufscturing cost can be 

also reduced. 
(EmtxxUment 8) 

45 

Fig. 1 6 is an expkxJed per^iective view^ a univer- 
sal Oplicai fiber connector as one of the embodiments 
of Ihe present invention, vrtiile Fig. 1 7 is acrossoectnn- 
al view of Fig. 16. 
So AunlvBrsaloptlcalfiberconnector4006hownk>Fig. 
16 is in the type of SC. The optical fiber oonnector 400 
comprises a l>asic plug 20 having the same construction 
as that ot shown In Rg. 1 and a SC plug housing 330 
for holding the basic plug 20. 
^ The SC plug housing 330 comprises a rnating mem- 
ber 331 and a push and pun tighisning member 332. 
Near a ferrule-insert end 335 (Fig. 17) of ihe rnating 
member 331, there a plurality Of engaging slots 332 
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Spaced every 90 degrees along a circumlerentlal direc- 
tion of U\Bt end 335. 

On an outer peripheral portion of the mating manv 
l>cr 331 . a push and pull tightening member 992 tor the 
SC type optical fiber connector i& ineialled. They are 
fixed together by means of adhesive or the lilta. The 
push and pull listening member 332 has windows 33^ 
at their reepectlve positions facing to engaging slots 
33d, respectively. 

Therefore, the basic plug 20 and the SC plug hous- 
ing 930 can be coupled under the following condition. 
That is, as a basic plug 20 is inserted through the lerrule 
inserting member 336 of the SC plug housing 930, the 
engagemant protrusion 27B is contacted to an bmsr 
edge of the insert end portion 335 of the engagement 
and forced into an inner side Of the mating member 331 
at me time of passing the engagement thniugh the fer- 
rule insert end 335. On the Other hand, the engagement 
protrusion 27B is engaged in the engaging slot 33S by 
returning to Ks original states by means of elasticity of 
the tongusd strip 27A at Ihe tin« of facing the engaging 
protrusion 27B to one ot the engaging slots 335. 

In addition, an inner peripheral surtaee o( a region 
where Ihe engaging slots 333 of the ferrule inserting por- 
tion 335 of the SC plug housing 330 are formed has 
grooves 337 for engaging with the protrusions 211 (Fig 
16). If the basic plug 20 Is inssned Into the SC plug ivws- 
Ing 330, protrusions 211 are fitted in the grooves 337 to 
limit the relative roiaiion between the basic plug 20 and 
the SC plug housing 330 in a circumferential direction. 

In this embodiment, furthennore. the optical fiber 
connector has a prodeterminod d^nension for contact- 
frig a brim portion 22A of a. tubular member 22 with an 
invrardflang633lAo1lh9iTiailngmember331 (Fig. 17) 
prior to engage the engagirig protnision 27B into the en- 
gaging slot 333 at the time of inserting the basic plug 20 
through the ferrule inserting end portion 335 ol the SC 
plug housing 330. During the period of engaging the en- 
gaging protrusion 27B into any engaging 6lc4 333, a 
spring coil 25 is kept in the contracted stale, Tlierelore, 
whan Ihe mating member 331 and the cylindrical tube 
24 are coupled together by engaging the an^ging prc>- 
trusion 27B Into ihc engaging slot 333, the ferrule 21 is 
prass-oontacted to the inward flange 931 A by a spring 
■ tension ol the spring coil 25. and then fixed and held 
therein, resulting In a epecBled assembly ol the SC plug 
housing 330 and the basic plug 20. 

For canceling the assembly state, the engaging pro- 
trusion 27B is foicetuily pushed down against an elastic 
force ot the tongued strip 27A that tends to push it up to 
release the engagement between the engagement pro. 
trusion 27Band the engagement slot 278, resulting that 
the cylindrical tube 24 Is removed quickly from the mat- 
ing member 331 by an extending lorce otthe spring coil 
25, resulting in a release from the assembly state. 

The process of adjusting the center of the key nng 
336 and the direction of the fa>er core eccentricity so 
that they are in proper relative position can be attained 



by positioning the engagement proinision 27B relative 
to the mating member 331 in a circumferential direction, 
fylore specificayy, for the allgnmem to lead them In the 
righl place, a plurality of grooves Z2D (Fig. 16) are 
i fomied in an outer peripheral surface ol ttie iMim portion 
22A and also a plurality of keys 31 B (Fig. 17) to be fit 
into their respective grooves 22D are piWruded from an 
inner eurtace of the mating member 331 , configuring so- 
cailed cflrectksnal coupling key elements. Tlwrefore, the 
Jf best relaiivB position of the key ring 336 and Ihe direc- 
tion of core eccentricity can be adjusted by shifting a 
pnas 6 of fitting the key 331 B into the groove 22D by turn- 
ing them relatively In a circumierenBal direction. 

An end of the push and pull lightening member 332 
iS has two flange portions 337 formsd on Its and on the 
side of ferrule insertion. A through hole 338 Is fomied 
through a [«glon near the center ol each flange portion 
337. The tftrough hole 338 Is responsible for the tight- 
ening using a screw. The flange 337 is responsible tor 
a» fixing the SC plug housing 330 on a fixing member 3S0 
such as a panel, and thus the plug can foe fixed under 
the state Of releasing an end face of the ferrule 21. 
Therefore, it is possible to clean the end sutface of the 
termle 21 . In addition, as shown in Fig. 1 B, it is possible 
25 to mount a plurality of the SC plug housing 330 on the 
fixing member 350. In this case, it is also possible to 
dean the end surface of the ferrule 21 . Consequently, it 
brings efficiency to the operation of optical connectkxi. 
Furthenmoro, the flange portion 337 maybe shaped 
a) "nto the same forni as that ot a flange portton of the al- 
ready-existing adapter to avoid additkanal machiningop- 
erafion or the like on the fixing member arxJ to fix the 
universal optcal fiber connector 400 on the already-ex- 
isting fixing member, 
35 In the present embodimenl, the plug housing ts In 
tne type of adapting to the shape ol SC cormector but 
nol linited to that shape. Another plug housing to be 
adapted toone selected from various connector shapes, 
such as FC or ST connector or the likB, may be used. 
M According to the optical fiber connector ol the 
present embocfiment 6. a tip of the ferrule can be posi- 
tioned forward of the fixing member by means of the 
fiange portion of the tightening member, so thai a side 
face ol the ferrule can be easily deaned. in addition, we 
^ can provide an easy-to^clean optical fiber conneelor at 
tow & "t by shaping it into the same form as that of a 
flange portion of the already-exiting adapter. 



(Embodiment d) 



SO 



Fig. 19 is a erose-sectional view of an assembled 
structure o( optical fiber connector as one ol ttie pre- 
ferred embodiments of the present inventkjn. As shown 
in the figure, a basic configumtion of an optical fiber con- 
ss noctor of the present embodiment Is a basic plug and a 
plug housing as shown in Fig. 1 . 

In the present embodiment, a reinlordngcylindrical 
pipe 23 is placed on an Inner peripheral surtaoe of a 



11 



PAGE 39/72*RCVDATM200511:30:08 AM [Eastern Standard Time]'SVR:USPTO{FXIV-1l24'D^^^ 



Feb. 28. 2005 10:41AM FITCH, EVEN, TABIN 



No. 8524 P. 40/72 



EP0B19 960 A2 



22 



21 

hood C b«ln9 attactted to the rear end oi assembled uni- 
varsa) optical fiber connector 500. TTie reinforcing cylin- 
drical pipe ffl is made o> a metal such as nickel-plated 
brase, etainless steel, or the like and is integral!/ formed 
by an Insert moldiig simultaneously wHh the step ol 
forming the hood C. 

One end of tlid reinfoiving cylindrical pipe 2B is fitted 
onto ons end of the plug housing 30, while the other end 
thereof surrounds a eyilndrieal member 2i6 that Rxes a 
tsnsils slrangtti body 210 on the Other end of the basic 
plug 20. 

Accordingly, the optical fiber connactor 500 ot the 
present embodiment increases in strer^ by mounting 
the reinforce metal pipe on an inner peripheral suriaoe 
of the hood C if the hood C and its surrounding areas 
receive external stress, for example large bending 
stress through an optical fiber cable 1 or pressed be- 
neath the leet, in a connected state, the reinforce pipe 
S6 transfers the stress to the plug housing 30. There' 
fore, the cylindrical member fixed on the other end of 
the basic plug 20 hardly receive stress, solhat af raclurs 
or distortion In the basic plug 20 nay be prevented. 

For the optical fiber connector 500 of the present 
embodirrtenl described above, the reinforce cylil^drical 
pipe 28 Is arranged on an Inner peripheral surface ol the 
hood C. However, it is also posstole to arrange the re- 
inforee cylindrical pipe 2B on an outer peripheral surface 
of the hood C or in an iruide of thereof. In addition, the 
reinrorcs pipe 2B may be shaped into a rectangle so as 
toflt to the shape of optical fiber conr^eclor. Furthermora, 
the reinforce pipe 26 may be provided as a separate 
equipment to be attached to the hood C H required It is 
essential only that the assembled Optical fiber connector 
is configured SO that one end portion of the reinforce 
pipe 26 IS fined to the outsido of basic plug 20 which is 
inner of the one end portion thereof (by which the cylin- 
drical member2l$ is swaged) aruf the other end portion 
of the reinforce pipe ^ covers the cylindrical member 
215 havmg a tertsile strength body 210 being fixed on 
the end portion o( the basic plug 20. 

Furthermore, a basic configuration of theopticaf rit>- 
er conrtector is not rssincted t>y the present embodi- 
ment. It Is also possible to prepare the optical fiber con- 
nector by means of resin molding in which a brim, a com- 
preesion spring arvd a stopper may be molded in one 
piece- 
According to the optical fiber connector of Embod- 
imam 9 of the present invention, a lenule a connected 
to one sn6 portion of the basic plug and is covered with 
a plug frame so as to receive the force from a press 
means at the time of cormeciion. Or Ihe other hand, the 
olher end portion of the basic plug has an engagement 
ring forfixirtg a tensile strength body on an outer periph)- 
eral surface of that portion. Then this fixed portion is cov- 
ered with the hood lo be fixed on sn outer peripheral 
eurlaoe of the plug Iramo. Furthermore, the reinforce 
pipe Is placed, for example on an inner peripheral sur- 
face 01 the hood, so that the strength of the food and the 



optical fiber connector Is iirtproved. Therefore, any 
stress or force (such as bendmg stress, tensile force, or 
shearing fores) applied on the hood is hardly iransmlaed 
to the basic plug, so that we can provide the optical fiber 
5 oonneoior without causing any damage such as stress 
cracking in a quest to obtain greater durability. 

(Embodiment 10) 

•0 Fig. 20 is an exploded perspective View Of a univer- 
sal optical fiber connector as one of the preferred env 
bodiments of the present invention, while Fig. 21 is a 
cross-sectional view of Fig. 20. 

A universal optical nbor connector 600 shown In 
IS these figures is in the type for oonneclrig to an adapter 
of FC-type connector model. The optical fiber connector 
600 comprises: a ferrule-hokSng member 420 in which 
a single optical fiber cable 1 m coaxially fixed; and a FC 
plug housing 430 forholdkig thefemjle-holding member 
so 420 for connecting It to the FC-connector type adapter 
The ferrule-holding member 480 comprises: a fer- 
rV)le 21 that holds the OfJtical fiber cable 1; a tubular 
member 422 having 9 brim 422A and coaxially fixed on 
the rear end of the f emile 21 ; a ferrule-forcing member 
423 that holds the rear end ol the tubular member 422; 
and a cylindrical tube 424 to be coaxially fined on the 
tubular ntember 422 in a slideable manner. Thus, Ihe 
rear end of the cylindrical tube 424 secures a tip 1 A (Fig. 
21) ol the opticBl fiber by means ol a tensile strength 
so material 210 (Pig. 21 ). In this case, ttte tensile strength 
material 210 is placed over the rear end ponion of the 
cylindrical tube 424. followed by crimping or bonding a 
cylindrical member 215, By the way, the farnjle 21 has 
at least one common dimensional stnicturs compatible 
X with various connector models- 

The fenule-forcing member 425, which is secured 
between the brim 422A of the tubular member 422 and 
the eyiixirioal tube 424, is made of rubber or elastomer 
and is installed so as to exert elastic deformatlort forces 
40 against ttwm In opposite directions to keep them sepa- 
rator That is, the tubular member 422 and the fentjl82l 
are constructed as a elastic-floating structure h which 
they are elastonwr-loaded toward a Iront end of the fer- 
rule 21 with respect to the cylindrical tube 424. 
45 To be rrtore sperufic in the present embodiment, a 
long-eized cylindricai i<ortlon iHB passing througfi the 
ferrule-forclr^ membur 425 <s imegrally formed on the 
rear end ponkxi ol the brin 422A ol the tubular member 
422 and is extended along the lengthwiss direction of 
so the cylindrical tube 424, An oitter peripheral surface of 
the rear end portton of the cylindrical portion 422B has 
protrusiorts 422C which are formad so as to be flexibly 
disloned inwardly along the diameter of the cylindrical 
portion 422B. In the front end portion of the cylindrical 
» tube 424. there are square openings 428 (Fig. 20) into 
Which the respective protrusions 42aC are inserted with 
a space enough to sikle along the length width direction 
of the cylindrical tube 424. If the tubular member 424 
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sembly stale. 

The process of adjusting the center the key ring 
43S and the direction ol the core eccentricity so that they 
are in proper relative position can be atlained by posi- 
tioning the enga9err>eiit protrusion 427B relative to the s 
mating merrber 431 in a circurrttsrefrtial direction. More 
specifically, tor the allgmrtent to lead them ir> the right 
place, a plurality of grooves 422D aro formed in an otJter 
peripheral surface of the brim portion4 22A and ateo a 
plurality of toys 431 B (Fig. 2i ) io be fit into their reepec- to 
live grooves 4220 are protruded from an inner surface 
of the mating member 431 , configuring so<:alled direc- 
tional coupling key elements. Therefore, the beet rela- 
tive position ol the Icey ring 433 and the direction of core 
eccentricity can be adjusted by shifting a phase ol fitting ie 
the Icey 431 B into the groove 422B by turning them rel- 
atively in a circumferential direction. 

(Embodmemt ii) 

so 

Fig. 22 is a perspecirve view in echemalic form de- 
picting a multiple optical fiber connector asserr4>ly as 
another preferred emtxxilmentot the present invention, 
. ana Fig. 23 Ie a crofis-eectional view of the opilcal fiber 
conrteclor assembly shown in Fig. 22. 

A multiple optical liber connector assembly com- 
prises a plurality ol ferrules in parallel. As shown in Figa. 
22 and 23. a multiple ferrule-holding structure 700 of the 
present embodiment corrtprises: a plurality of fen'ules 
(four ferrules in this embodiment): a ferrul«-forclng so 
member 562 made of rubber or elastomer; or a housing 
563 for twiding the ferrule-forcing member 562. 

The ferrule 561 has a collar portion 565 on ils rear 
end, while an optical fiber's core comes into the rnlddle 
of the ferrule 561 and is fixed therein. A ferruie-toreing as 
member 562 is coupled to the collar portion 56S to exert 
a press force to the ferrules 561. Ilia ferrul9-larcing 
member 562 is provided as a reciangubr-shaped rub- 
beror elastomer with portions lor mounting a pHii^lity eH 
ferrules 561 and collar portions 565. Namely, the por- 40 
lions includes a plurality of grooves 567 In which ihs col- 
lar portions 565 are fined and a plurality of ttirough-holes 
into which the nylon jaclisd optical fibers are inserted. 
The lemjlB-forcing mamtjer 562 may be formed as two 
separated components for sandvriching a plurality ol fer- 
rules 561 between them. In addition, the housing 561 
has a pit portion 569 in which the f crrule-lorcing member 

562 can be filled and through-holes 570 drilled through 
the bottom ot the pit ponion 591 . Each nylon jacl(eted 
opilcal fiber passes through ihe through-hole 570 from so 
the outside ot Ihe housing. 

Therefore, each ferrule 561 is held in the housing 

563 in a manner that the ferrule 561 is able lo move in 
an axial direction thereof by an effect of elastic defor- 
maiion of the lerrule-forcing member 562. Thus the ler- 
rule 5€1 can be optically connected lo arwiher connec- 
tor or the like. That Is. (he optical connection with any 
One of various optical fiber connectors can be attained 
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by assembling the multiple fenule-holding structure into 
a casing compatible with the mullipla optical fiber con- 
nectors of various specifications. 

In this embodiment, a plurality of tfis ferrules is held 
in one f errule'4orcing merrtier but not limited to this con- 
figuration. For example, ferrules may be held in their re- 
spective tubular or rectangular ferrule-fordng compo- 
nents in one housing. 

In a quest to give the optical fiber connector greater 
durability, It is easy to keep each of the optical fiber con- 
nectors of Embodiments 10 ar^ 11 rust free if the elastic 
memtier for applying a press force to the ferrule is made 
of a nibber or elaetcmer material as Ascribed above. 
In a quest to attain cost-reduction, it is easy to reduce 
the number of components in the optical fiber connector 
because of the configuration descrOsed above. Further- 
more, it is easy to be compatible with connectors of var- 
ious forms because the elastic member can be formed 
in any shape. 

The aforegoing description has been given by way 
of example only and it wffl be appreciated by a person 
skflied in the art that modifications can be made without 
departing from the scope of the present Invention. 

Claims 

1 . A basic plug (20) tor connecting separate optical fib- 
ers together Uirough a housing member (30), char- 
acterised by comprising: 

a ferrule (21 ) having at least one common di- 
mensional siructure lor securing an optical fib- 
er; 

9 Spring elemem (25) being held so as lo exert 
force against said ferrule in an axial direction; 
and 

a cylindrical tube (24) having a function of se- 
curing an optical fiber cable (1) in which said 
optical fitter is embedded and a function of hold- 
hg sakj spring elemem by sandwiching said 
spring element between said cylindrical tut)e 
and said ferrule, wheren 
said basic plug has a sfiaps that eoablBs to en- 
gaga said housing member and to conne<:t said 
opticalfOiertoanotheropiicalfiberthfoui- said 
housing. 

2. At>3elopluganc<almadlnCialm1,furtheroorrtpriE- 
ing an engaging member (22) that includes: 

a rising portion fiaving a flange (22A) en at 
least a part of a periptwry thereof, in which a 
rear end portksn of said ferrule is fitted; 
a kxig-sized cylinder portion (22B) cosxially ar- 
ranged on said rear end porticn of said ferrule, 
on which said spring element is held; and 
an engaging portion (22C) to be engaged to 
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said housing member « a jaoK housins (230) 
having an engaging portion on il8 lip portiofl OC 
a side thereof opposite to a side of said ba^ic 
plug, and 

said engaging portion is for en^glng to a plug 
that conforms to various kinds of connector 
(orms. wliere 

at atlme o( er^ging another basic plug In said 
engaging portion of said jack housing, a fen'ule 
of another basic plug Is fined irao said sleeve 
io allow an optical connection between an op- 
licai fiber in eaid fenule and said optical fiber in 
said ferrule of said basic plug. 

14. An optical fiber connector as claimed in Claim 13, 
v^erein 

said plug is a plug that conforms to an optical 
fiber connecior a type of one selected from a 
group of FC, SC, and ST. 

15. A Jack housing lor a general purpose optical fiber 
connector to bs used tor fitting to a basic plug as 
Claimed in one of Claims 1 to 5 to allow a connectkxi 
between said basic plug and a plug that confomis 
to various Kinds of eonnoetorlomtt, comprising: 

a sleeve integrated theroin to be fitted to said 
ferrule: 

an engaging portion tombed on one side thereof 
to be engaged to sakl basic plug; and 
an engaging portlor^ fomned on the other side 
thereof to be engaged to said plug that con- 
foims lo vanous kinds of connector forme, 
wherein 

a ferrule o1 sakj plug is fitted in said sleeve 
when eaid plug is engaged to said engaging 
poflbn. alkjwingan optical connaclkjn tietween 
an optical fiber of sakl ferrule and said optical 
fiber in said ferrule of said basic plug. 

16. A jack llOusing as claimed in any one of Claims 13 
1015, Wherein 

said jack housing comprises: a key member 
(33) lor an aOgnment In a diagonal direction 
around an axlsot saM fermle; and a plurality of 
engaging holes (35), and 
said cylindrical tut>B of eaid bask: plug has at 
least one elaslk: engaging piece, wtMreIn 
said elastic engaging piece is able (o engage 
In a predetermined engaging hole selected 
from sak) pturainy of sac) engaging holes at a 
time of inserting said cylindrical tube into saki 
jack housing, 

17. A jack housing as claimed in Claims 15 or 16. 
wherein 

said plug is a plug that confomis to an optical 



f^r connecior In a type of one selected from a 
group of FC, SC, and ST 

1& An optical fiber oonneotor as claimed In Claim 6, 
s vi#»ereln 

sakl housing member has one end portion pro- 
vided as a plug housiig that conforms to vari- 
ous kbids of connector fomu, wherein 
10 a flangs portion (2SS) is loimed on at least ana 

part of an outer peripheral portion of said plug 
housing, for fixing said plug housing on a fixing 
member. 

'5 19. An optlcaJ fiber connector as claimed In Cla^ 18, 
vrtierein 

said plug housing comprises: a key member 
(33) lor an ali^menl h a diagonal direction 
^0 around an axis ot said ferrule; and a plurality of 

engaging notes (35), and 
said cylindrical tube of said basic plug has at 
least one elastic engaging piece (27B), wherein 
sakl elastic engaging piece Is able to engage 
^ in a predetemiined engaging hole selected 

from sakl plurality ot sakl engaging holes at a 
time of inserting said eylindttoal tube into said 
plug housing. 

^ 20. An optical fiber connector as clakned In Claim IS or 
19, wherein 

said plug housing connects to a pbg that con- 
kxme to various kinds ol oonnactor forms through 
an adapter (60) Hiat conforms to various kinds of 

5s connector fomts to allow an optical connection be- 
tween an optical Pber Tixed in said ferrule and an 
optical fiber fixed In a ferrule in said plug. 

31. An optnal fiber connector as cbimed In one of 
*o Claims 1 6 lo 20, wherein 

said flange portion of said plug housing has a 
hole tor tightening with a thread member. 

22. A universal optical fiber connecior, comprising: 

a baste plug as claimed In one of Cla^s 1 to 5; 
an engaging ringfor connecting an opticai code 
tensile strength body 10 an outer peripheral por- 
tion of said basic plug; a plug housing lor cov- 
ering said ferrule and sakl basic plug; a hood 
itaving a securing hiole lor securing an optical 
code, where said hood fits on an outer periph- 
eral portion of eaid plug housing and covers a 
connected ponion of said oi^ical code tensile 
ss strength body, said oplieai fiber connector fur- 

ther comprising: 

a ralnforcirig pipe having one end portion to be 
fitted on an outside of said plug housing and 
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(54) 

(57) /^n optical fiber connector (i 0) lor general pur- 
pose applicatione and its base plug (20), wherein the 
optical fiber connector (10) have aome eommon ele- 
ments lor their connector functions to permit an instal- 
lation 01 an optical ftoer Imo one of the different type of 
connectors e.g. SC,FL.ST) for establishing their con- 
nection more easily and to facaltate tuning operatiori 
with a positioning key maintaining the same direction 
between the eccentricity of the fiber core and the key, 
The basic plug (20) has atemile (21), a spring elenwit 
(25), and a cyKndrteal tube (22). The spring element (25) 
is positioned between a ferrule (21) and a cyRndrlcai 
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9 John Streei 
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tube (24), so that It exerts fonces on them in an exial 
directnn. A njbber or elastomer forcing element may be 
used for axially biasing In place ol the spring element. 
The ferrule (21) is a common dimensional structure for 
securing an optical fiber (99) and has a shape enabRng 
the connection 10 any one ct various kinds of housing 
members (30), Thus, the basic plug (20) connects sep- 
arate optical iibors together through the housing mem- 
ber (30), which may ale-^ be an adapter housing mem- 
ber. 



Unlver&al optical fiber eonnector« and basic plugs thereof 
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LACK OF UNITY OF INVENTION 


Invanian and <tUiil d t«««m ifntitan at giuwu ol ■irantans. 

1, Claims: 1-21. 24-2B 






Housing member for basic plug with axially biasad ferrule 
allowing interconnection between plug and variety of other 
connectors. 






2. Claims: 22.23 






Reinforcing pipe for plug. 






3. Claim ; 29 






Forcing element shaped to hold a plurality of ferrules. 
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